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(54) METHOD OF RECOVERING VALUABLE MATERIALS FROM WASTE HOUSEHOLD 
ELECTRICAL APPLIANCE

(57) The present invention provides a method for ef-
ficiently recovering a metal element as a valuable sub-
stance from a composite derived from a waste household
electric appliance, wherein quality of the recovered inor-
ganic substance is as close as possible to quality which
the inorganic substance had when the inorganic sub-
stance was used in the electric appliance. The objective
method for recovering an inorganic element from a com-
posite comprising an organic element and an inorganic
element derived from an electric appliance is provided
by bringing the composite into contact with a titanium
dioxide and removing at least one portion of the organic
element by decomposition under an oxygen atmosphere.
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Description

Technical Field

[0001] The present invention relates to a method in
which a composite derived from an electric appliance,
particularly a composite comprising an organic element
composed of an organic substance and an inorganic el-
ement composed of an inorganic substance is brought
into contact with catalyst particles capable of decompos-
ing the organic element, thereby decomposing the or-
ganic element and recovering the inorganic element as
a valuable substance.
[0002] "A composite derived from an electric appli-
ance" means the concept including an electric appliance
itself, an electric component constituting the electric ap-
pliance, and that having a small size obtained by dividing,
for example, cutting, crushing or collapse of the electric
appliance or the electric component. More specifically, it
means various electric appliances (for example, a house-
hold electric appliance such as television), various elec-
tric components constituting the electric appliances, and
those having a small size obtained by dividing the electric
appliances or the electric components. For example, "a
composite derived from an electric appliance" includes
an electric component obtained when a waste household
electric appliance is treated, and that having a small size
obtained by crushing the electric component.

Background Art

[0003] From the point of view of global environmental
protection, recycling of materials used in electric appli-
ances such as television has recently been advocated
and various recycling methods have been studied. Elec-
tric appliances are composed of various electric compo-
nents and, for example, these electric components may
be often composed of metal elements (for example, cop-
per elements in various forms) and elements of insulating
materials (plastic elements in various forms) integrated
with the metal elements. In another case, there are also
electric appliances obtained by integrating inorganic ma-
terials elements such as ceramic and glass with plastic
materials.
[0004] In these electric components, it is required from
the point of view of the above recycling that another el-
ement is separated from one element and at least one
element is recovered and reused as a valuable sub-
stance. Various methods are proposed for reusing. For
example, a method for recycling and reusing a composite
waste is proposed (see Patent Document shown here-
inafter), wherein a crushed electric component is reused
as a raw material and fuel for iron or non-ferrous metal.
According to this method, a metal contained in the
crushed electric component is incorporated into iron or
non-ferrous metal to be produced, an adverse influence
may be sometimes exerted on quality of the produced
iron or non-ferrous metal.

[0005] Metal used for electric components is originally
satisfactorily in quality (for example, purity) and it is pre-
ferred to recover the metal of which quality is as close
as possible to quality which the metal had when the metal
was used in the original electric component. However,
considering the recycling method described above, it is
impossible to expect such recovery method.
[0006] In the case of prioritizing the quality of recov-
ered metal, a method is used, wherein an electric appli-
ance is decomposed and an electric component is taken
out and then, for example, a plastic insulating material
existing as an organic element is removed from the elec-
tric component such as a winding wire of a motor using
a man power so as to recover an inorganic element such
as copper wire and to reuse the same as a valuable sub-
stance. This method is too labor-intensive and inefficient
method.

Patent Document 1: JP 2003-311250 A

Disclosure of the Invention

Problems to be Solved by the Invention

[0007] Therefore, it is required to provide a method in
which an inorganic element, particularly a metal element
is efficiently recovered as a valuable substance from a
composite derived from an electric appliance, particularly
a waste household electric appliance, and the quality of
the inorganic element recovered is as close as possible
to quality which the inorganic element has when the in-
organic element was used in the electric appliance.

Means for Solving the Problems

[0008] According to the problems described above, the
present inventors have intensively studied and found that
it is useful to decompose and remove an organic element
using titanium dioxide (TiO2) known as a photocatalyst
so as to recover an inorganic element from the above
composite, and thus the present invention has been com-
pleted. It is per se known that the titanium dioxide is able
to decompose and remove an organic substance as a
gas. However, it is not known that the titanium dioxide is
used so as to recover an inorganic element as a valuable
substance from a composite containing an organic ele-
ment and an inorganic element. According to the organic
element to be decomposed, more specifically kind of an
organic substance constituting the organic element, var-
ious gases are generated. Although gases such as car-
bon dioxide, carbon monoxide and water (or steam) are
commonly produced by decomposition of the organic el-
ement using the titanium dioxide, other gases such as
hydrogen chloride and chlorine etc are sometimes pro-
duced according to kind of the organic element.
[0009] Therefore, the present invention provides a
method for recovering an inorganic element from a com-
posite derived from an electric appliance comprising an

1 2 



EP 2 177 279 A1

3

5

10

15

20

25

30

35

40

45

50

55

organic element and an inorganic element, the method
comprising bringing the composite into contact with a ti-
tanium dioxide catalyst and removing at least one portion
of the organic element by decomposition under an oxy-
gen atmosphere. It is preferred that the removable or-
ganic element is substantially a whole of the organic el-
ement. However, even when a portion, for example, half
of the organic element may be removed, a composite
containing a decreased amount of the organic element
can be recovered. In that case, since the remained or-
ganic element is efficiently removed by another treatment
of the recovered composite and thus an inorganic ele-
ment can be finally recovered, the recovery method of
the present invention has a meaning. For example, the
remaining organic element can be removed by subjecting
the recovered composite to an alkali treatment or an acid
treatment. In another embodiment, the remaining organic
element may be removed by combustion.
[0010] In the recovery method of the present invention,
the organic element is an element composed of an or-
ganic substance, while the organic substance is a com-
pound which commonly has carbon atoms in a basic
framework of a structure, and is not particularly limited
as long as it can be combined with an inorganic element
to form a composite and also can be decomposed by
contacting with a titanium dioxide catalyst. Specific ex-
amples of the organic substance include plastic resins
(for example, polyolefins such as polyethylene and poly-
propylene, polyester, polystyrene, acrylonitrile-butadi-
ene-styrene, acrylonitrile-styrene, polyimide, polyethyl-
ene terephthalate, polyacetal, and polycarbonate etc),
lubricating oils, adhesives, and coating materials. The
organic element can be composed of the organic sub-
stance alone or in combination. The organic element
composed of the organic substance is integrally com-
bined with an inorganic element described hereinafter by
means of bonding, adhesion and/or engagement in var-
ious forms and states. Therefore, it is not easy to cleave
a bond between an inorganic element and an organic
element by a physical force and to recover the inorganic
element in a composite.
[0011] In the recovery method of the present invention,
an inorganic element is an element composed of an in-
organic substance, and the inorganic substance is com-
monly a compound other than the organic substance and
is not particularly limited as long as it can be combined
with the above organic element to form a composite. Spe-
cific examples of the inorganic substance include metal
(for example, iron, copper, aluminum, etc.), ceramic and
glass. The inorganic element can be composed of the
inorganic substance alone or in combination. The inor-
ganic element composed of the inorganic substance is
combined with the above organic element in various
forms (for example, line, sheet, block, variant, etc.) and
states.
[0012] In the recovery method of the present invention,
a composite means that it is obtained by integrating the
above organic element and inorganic element, and de-

rived from the electric appliance as described above.
Specific examples thereof include a motor, a compres-
sor, a coil, a printed circuit board, a harness and codes,
and those having a small size obtained by dividing (for
example, crushing) them.
[0013]  As a titanium dioxide catalyst used in the re-
covery method of the present invention, it is possible to
use titanium dioxide known as a catalyst which promote
the decomposition reaction capable of decomposing the
organic element into various gasses under an oxygen
atmosphere. Specifically, titanium dioxide known as a
so-called photocatalyst can be used. The catalyst is pref-
erably in a powder or granular form so as to ensure con-
tact with the composite in various forms. The "under an
oxygen atmosphere" means that the decomposition re-
action is conducted under a condition where oxygen ex-
ists.
[0014] The composite may be brought into contact with
the titanium dioxide catalyst by any proper method, and
the contact ensures a condition in which at least one por-
tion, preferably larger portion, and more preferably sub-
stantially entire portion of the organic element can be
decomposed. For example, the contact may be carried
out by charging the composite and the titanium dioxide
catalyst in a tank, followed by stirring, and air (or oxygen)
is efficiently fed to the organic element which is broght
into contact with the titanium dioxide catalyst during stir-
ring. For example, while feeding air (or oxygen) into a
tank, the composite and the titanium dioxide catalyst are
mixed together with air (or oxygen) by stirring under heat-
ing.

Effects of the Invention

[0015] The recovery method according to the present
invention can decompose an organic element by using
titanium dioxide and therefore has an advantage that the
organic element combined with an inorganic element can
be removed by selective decomposition without exerting
particularly large influence on the inorganic element.

Brief Description of Drawings

[0016]

Fig. 1 is a perspective view schematically showing
an exploded state of a holding vessel for holding a
composite which are preferably used in a recovery
method according to the present invention.
Fig. 2 is a view schematically showing a screw feeder
for carrying out a recovery method of the present
invention. Explanation of Reference Numerals

[0017]

10 Holding vessel
11: Upper holding element
12: Lower holding element
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13: Female screw portion
14: Male screw portion
15: Feeder tank
16: Screw
17: Motor for turning
18: Charging apparatus
19: Shutter
20: Screw feeder
21: Titanium dioxide catalyst
22: Taking-out apparatus
23: Opening and closing lid
24: Return transporting apparatus
25: Net (mesh)
26: Exhaust apparatus
27: Oxygen feeder
30: Additional organic material

Mode for Carrying Out the Invention

[0018] In the recovery method of the present invention,
the decomposition reaction is preferably carried out at a
temperature of a range from 400 to 550°C, more prefer-
ably from 450 to 550°C, most preferably from 475 to
525°C, and specifically from 480 to 500°C. When the
temperature is lower than the above range, the decom-
position reaction requires a longer time. In contrast, when
the temperature is higher than the above range, since
the condition of the decomposition reaction become more
severe, an inorganic element recovered is likely to be
oxidized and quality of the recoverable inorganic element
tends to become more inferior.
[0019] Such the temperature range can be easily en-
sured by heating from the outside of the decomposition
reaction system when the composite is brought into con-
tact with the titanium dioxide. For example, heating can
be conducted by providing a jacket in a reaction vessel
(for example, a stirring tank) for carrying out the decom-
position reaction, and then feeding a heat medium (for
example, steam, etc.). Alternatively, heating can be con-
ducted by disposing a coil inside a stirring tank and feed-
ing a heat medium in the coil. Alternatively, the decom-
position reaction system may be heated by disposing an
electric heater in the decomposition reaction system.
[0020] The present inventors have intensively studied
furthermore about the method for recovering an inorganic
element from a composite according to the present in-
vention and found that the decomposition of the organic
substance by means of titanium dioxide is caused by an
exothermic reaction, the proportion (for example, a
weight proportion) of the organic element in the compos-
ite as a subject of the method according to the present
invention is smaller than that of the inorganic element
and is commonly considerably small, and thus it has been
found that it is not easy to maintain the temperature of
the above decomposition by heat only generated by the
decomposition of the organic element.
[0021] In order to maintain the temperature, in the re-
covery method of the present invention, it is preferred

that, when the composite is brought into contact with the
titanium dioxide, an organic material is added from the
outside of the decomposition reaction system and is also
decomposed by the titanium dioxide, and also the tem-
perature of the above decomposition reaction is main-
tained by using heat generated during the decomposition
of the organic material. The additional organic material
may be decomposed by the titanium dioxide catalyst un-
der an oxygen atmosphere to generate heat during the
decomposition, for example, the organic substance de-
scribed above. Together with the organic element of the
composite, at least one portion, preferably substantially
whole of such additional organic material is decomposed,
and the above temperature is maintained by using heat
generated during the decomposition for the decomposi-
tion reaction. It is preferred that the material and/or
amount of the additional organic material is/are appro-
priately selected according to the material and the
amount (or proportion) of the organic element contained
in the composite as well as the decomposition tempera-
ture. The additional organic material is preferably in a
fine form, for example, forms such as powder, particle,
granule and flake. These forms are effective so as to
control the temperature of the decomposition reaction
system more uniformly and/or more accurately.
[0022] Although the temperature at which the decom-
position reaction is carried out can be ensured by heat
generated by the decomposition of the additional organic
material and the organic element of the composite as
described above, it may be sometimes preferred to use
the generated heat in combination with heating from the
outside of the above decomposition reaction system in
view of ease and/or accuracy of temperature control.
Therefore, the recovery method of the present invention
includes an embodiment in which the temperature of the
decomposition reaction is maintained without using such
combined heating, and an embodiment in which the tem-
perature of the decomposition reaction is maintained by
using such combined heating.
[0023] Particularly preferable additional organic mate-
rial is derived from an electric appliance as descried
above, and is substantially composed of an organic ele-
ment only. Namely, the organic material is an organic
substance derived from an electric appliance, and par-
ticularly a waste plastic material such as a resin used for
an electric appliance. Such material is generated when
an electric appliance is treated so as to recycle the same
at the same time or different time of generation of the
above composite. As a matter of course, the organic ma-
terial may also be a waste plastic material generated from
another step or process, and particularly a material which
is treated by combustion. Since the additional organic
material is used to obtain decomposition heat, the object
can be sufficiently achieved even in the case of a waste
plastic material. Thereby, both effective use of the waste
plastic material as a heat source and energy saving of
the decomposition process of the organic element of the
composite can be carried out.
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[0024] In a particularly preferred embodiment, when
the recovery method according to the present invention
is carried out, the composite is brought into contact with
the titanium dioxide catalyst while the composite is
placed in a holding vessel formed of a wall member hav-
ing an opening, and preferably in a cage-like holding ves-
sel. The cage-like holding vessel is a vessel in which a
well constituting the holding vessel is substantially com-
posed of only a framework made of a thin wire or rod and
a planar portion does not exist (for example, a vessel like
a bird cage or an insect cage), and therefore the opening
is defined by the wire.
[0025] Since it is necessary that the holding vessel can
hold the composite while the composite is placed therein,
an ingenuity capable of placing the composite therein is
required. For example, the holding vessel may be pro-
vided with an inlet through which the composite can pass,
and which can be opened and closed. Also, it is also
possible that the holding vessel having a predetermined
form (for example, a spherical cage-like vessel) is com-
posed of two half elements (hemispherical half elements,
refer to "11" and "12" of Fig. 1 described hereinafter)
which are mutually fitted, and the composite is placed in
the hemispherical half element, and then the holding ves-
sel having a predetermined form can be obtained by mu-
tually fitting and engaging the two half elements (refer to
screw portions "13" and "14" of Fig. 1 described herein-
after).
[0026] Such a spherical cage-like holding vessel is
schematically shown in Fig. 1. A holding vessel 10 is
composed of two components, an upper holding element
11 and a lower holding element 12 as half elements. The
holding vessel 10 can be formed by combining and inte-
grating the upper holding element 11 with the lower hold-
ing element 12. In order to integrate both elements, for
example, a method of screwing or binding with a wire
described hereinafter can be used. As long as both the
elements can be integrated and a composite placed
therein can be held, the method of integrating both ele-
ments is not limited. In the holding vessel 10, the outer
diameter portion of the upper holding element 11 is pro-
vided with a female screw 13, whereas, the inner diam-
eter portion of the lower holding element 12 is provided
with a male screw 14. By screwing the upper holding
element 11 into the lower holding element 12, both the
elements are integrated and thus the holding vessel 10
can be assembled. When decomposition of the compos-
ite is conducted, the composite crushed optionally so as
to place in the holding vessel 10 are placed in either the
upper holding element 11 or in the lower holding element
12, and then both the upper holding element 11 and the
lower holding element 12 are combined and screwed,
and thus the composite is held in the holding vessel 10.
With regard to the holding vessel 10, it is possible to place
the composite into the holding vessel and to take out the
composite from the holding element for a short time by
using a screwing method as a method of joining the upper
holding element 11 with the lower holding element 12,

as described above, without using a special tool.
[0027] Although a titanium dioxide catalyst can freely
enter and exit the holding vessel through an opening, it
is preferred that the holding vessel is constituted so that
a composite (in a state before starting the decomposition
reaction), a composite containing a decreased amount
of an inorganic element, and an inorganic element do not
exit to the outside from the inside of the holding vessel
through the opening. When an organic element is de-
composed by bringing a composite into contact with a
titanium dioxide catalyst while the composite is placed in
the vessel, an inorganic element only is finally remained
in the holding vessel in the most ideal state. When the
holding vessel is taken out from the decomposition reac-
tion system, the titanium dioxide catalyst falls out of the
opening of the holding vessel and thus the inorganic el-
ement recovered is remained in the holding vessel.
Namely, it is advantageous in the point that the recovered
inorganic element can be separated from the titanium
dioxide catalyst only by taking out the holding vessel.
[0028] Such the holding vessel can also be used in
any embodiment of the recovery method of the present
invention. For example, in a recovery method using a
screw feeder described hereinafter, a holding vessel for
containing a composite may be transported together with
a titanium dioxide catalyst. In a recovery method using
a stirring tank, a holding vessel for containing a composite
may be stirred with a titanium dioxide catalyst. Particu-
larly, when the holding vessel has a spherical cage-like
shape as described above, since fluidity of the holding
vessel itself in the titanium dioxide catalyst increases and
the composite can be effectively brought into contact with
the titanium dioxide catalyst, and therefore it is advanta-
geous.
[0029] The recovery method of the present invention
can be carried out using an apparatus capable of bringing
the composite into contact with the titanium dioxide cat-
alyst under an oxygen atmosphere. The apparatus is not
particularly limited and the recovery method of the
present invention can be carried out using a screw feeder,
a stirring tank and so on.
[0030] The screw feeder is an apparatus in which a
particulate material fed into a casing through an inlet
(feed port) provided at an upstream region of the casing
is transported to an outlet (discharge port) provided at a
downstream region of the casing by rotating a screw in
the casing (or frame). Such a screw feeder is schemati-
cally shown in Fig. 2. Fig. 2 shows an embodiment in
which a composite contained in the above spherical
cage-like holding vessel 10 is treated in a screw feeder
20.
In a feeder tank 15 as the casing, a screw 16 for trans-
porting a holding vessel 10 and a titanium dioxide catalyst
(preferably in a granular form) 21 is provided. The screw
16 is rotated by a rotating motor 17 provided outside the
feeder tank 15. In a charging apparatus 18 having a feed
port provided at the upstream region of the feeder tank
15, the holding vessels 10 filled with a composite are
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housed. By opening and closing a shutter 19, the holding
vessels 10 are charged in the feeder tank 15, where a
treatment of the composite in the holding vessels 10 is
initiated. While the charged holding vessels 10 and the
titanium dioxide catalyst are transported from the left side
to the right side in the drawing by rotation of the screw
16, the composite(s) housed in the holding vessels 10
is/are mixed with the titanium dioxide catalyst. During
mixing, an organic element of the composite is decom-
posed. Thereafter, an inorganic element in which the or-
ganic element has been at least partially removed is tak-
en out in a taking-out apparatus 22, together with the
titanium dioxide catalyst, through a discharge port pro-
vided at the downstream portion of the feeder tank 15.
The titanium dioxide catalyst thus taken out is separated
from the holding vessel 10 using a mesh 25 provided in
the taking out apparatus, recycled by a proper return
transporting apparatus (for example, conveyor) 24 and
then fed to the upstream portion of the feeder tank 15.
[0031] When an additional organic material is fed as
described above, the feed position is a position which is
downstream from the feed port of the screw feeder and
upstream from the discharge port, for example, an inter-
mediate position between the feed port and the discharge
port as shown by a broken-line arrow 30 in Fig. 2. Basi-
cally, the additional organic material is fed so as to main-
tain the above temperature range where the decompo-
sition reaction is carried out. Therefore, according to ne-
cessity of accuracy and tolerance etc. of the temperature
to be retained, the additional organic material may be fed
at plural positions in the transportation direction of the
screw feeder. Also, the additional organic material may
be fed at plural positions around the feeder tank even at
the same position in the transportation direction.
[0032] Regarding requisite oxygen atmosphere, a va-
por phase portion in the casing may be communicated
with ambient atmosphere around the screw feeder. Al-
ternatively, air or oxygen may be forcibly fed to the vapor
phase portion in the casing. In another embodiment, the
screw is made of a hollow shaft, an opening is provided
around the shaft, and then air or oxygen is fed from the
inside of the shaft to the outside through the opening,
and thus oxygen atmosphere can be ensured. In still an-
other embodiment, air or oxygen may be fed through an
opening provided at the bottom of the casing. Also, these
embodiments may be appropriately used in combination.
In the embodiment shown in the drawing, requisite oxy-
gen or air is fed to the feeder tank 15 from an oxygen
gas (or air) feeding apparatus 27.
[0033] In order to discharge a gas generated by the
decomposition of the organic element, a duct and an ex-
hausting apparatus 26 are provided so as to extract the
gas from the vapor phase portion of the screw feeder,
and then the gas is removed from the screw feeder as
an exhaust gas therethrough. The exhaust gas dis-
charged through the duct can be optionally subjected to
a detoxification treatment and then released to air. The
detoxification treatment is carried out when the exhaust

gas contains a toxic substance. For example, when the
organic element containing chlorine is decomposed,
there is a possibility that the exhaust gas contains a toxic
substance such as hydrogen chloride or chlorine gas.
Therefore, the detoxification treatment is carried out such
as by washing the exhaust gas with an alkali, or passing
the exhaust gas through water thereby adsorbing a chlo-
rine gas.
[0034] The method according to the present invention
can also be carried out by using a stirring tank as de-
scribed above. In that case, a composite and titanium
dioxide are fed in the tank and then mixed by a stirrer.
Oxygen atmosphere may be ensured by any proper
method, for example, by feeding air or oxygen into the
tank. When an additional organic material is used, the
additional organic material is fed to the stirring tank.
Feeding may be carried out from the beginning of the
recovery method, or may be carried out at an intermedi-
ate stage where the recovery process has proceeded to
some extent, in other words, at a stage where it becomes
difficult to maintain the temperature of the decomposition
reaction by heat only generated by the decomposition of
the remained organic element.

Example 1

[0035] Using a screw feeder shown in Fig. 2, a de-
gaussing coil (composed of about 80% by weight of a
copper wire as an inorganic element and about 20% by
weight of a polyvinyl chloride tape as an organic element
wound around the copper wire) taken out from a televi-
sion recovered as an exhaust household electric appli-
ance was used as a composite and then treated with a
titanium dioxide catalyst. The screw feeder used had a
screw effective length of 4,000 mm, a screw diameter of
250 mm, and a screw pitch of 125 mm. This screw feeder
was filled with 200 kg of titanium dioxide catalyst (com-
mercially available granular photocatalyst having a diam-
eter of about 2 mm).
[0036] The degaussing coil was rounded and put into
a holding vessel (having a diameter of 90 mm) shown in
Fig. 1 and the outside of a feeder tank was heated from
a jacket provided around the feeder tank, first, so that
decomposition reaction arises at a temperature inside
the feeder tank of a range from 480 to 500°C. After reach-
ing the decomposition reaction temperature, the screw
was rotated and the holding vessel was sequentially
charged in the feeder tank at a rate of 28 seconds per
vessel. An average retention time of the holding vessel
in the screw tank was about 220 seconds, during which
the polyvinyl chloride tape as an organic element was
decomposed. The copper wire was recovered by taking
out from the holding vessel discharged from the screw
feeder, and a new degaussing coil was put into the hold-
ing vessel and then charged in the screw feeder again.
[0037] Under this operation condition, the screw feed-
er was operated for about 8 hours and 782 holding ves-
sels in total were charged in the screw feeder. The total
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amount of the composites placed into the screw feeder
was 116 kg and the weight of the copper wire recovered
was 90 kg (recovery rate: 780). During the operation,
regarding an exhaust gas discharged from the screw
feeder, fine particles therein was removed by a cyclone
and hydrogen chloride therein was removed by passing
through a neutralization tank filled with lime, thereby com-
pleting substantial detoxification thereof. After confirming
safety, the waste gas was discharged into ambient at-
mospheric air.
[0038] In the above operation, after reaching the de-
composition reaction temperature, the external heating
amount was decreased, and then a polyethylene resin
(in the form of pellets having the size equivalent to that
of rice grain) was intermittently fed as an additional or-
ganic material at a downstream position spaced-apart
about 100 mm from a feed port of the feeder tank so as
to adjust the temperature in the feeder tank within a range
from 480 to 500°C. The polyethylene resin was fed by a
method of feeding for 15 seconds and no feeding for the
following 15 seconds. As described above, while the 782
holding vessels in total were treated, 8.9 kg of the poly-
ethylene resin was fed.
[0039] The copper wire as the recovered inorganic el-
ement had blackish brown appearance and was coated
with copper oxide. Quality of this copper wire was eval-
uated by a specialist in recovery of non-ferrous metal.
As a result, the quality of the resultant copper wire is
corresponding to that of a copper of which price corre-
sponds to 90% of a pure copper’s price. This means that,
even in the case of copper recovered from waste electric
appliances, the quality of the copper is as close as pos-
sible to the original quality of the copper. Industrial Ap-
plicability
[0040] The present invention provides a method for
recovering an inorganic element as a valuable substance
from a composite of an organic element with an inorganic
element generated during recycling a waste household
electric appliance such that the inorganic element has
as high quality as possible.

Related Applications

[0041] This application claims priority under the Paris
Convention or Article 41 of the Japanese Patent Law on
Japanese Patent Application No. 2007-177050 filed on
July 5, 2007 in Japan, the disclosure of which is incor-
porated by reference herein.

Claims

1. A method for recovering an inorganic element from
a composite derived from an electric appliance com-
prising an organic element and an inorganic element,
wherein
the method comprises bringing the composite into
contact with a titanium dioxide catalyst and removing

at least one portion of the organic element by de-
composition under an oxygen atmosphere.

2. The method according to claim 1, wherein the de-
composition reaction is carried out at a temperature
of a range from 400 to 550°C.

3. The method according to claim 1 or 2, wherein an
additional organic material is added and at least one
portion of the additional organic material is also de-
composed, when the composite is brought into con-
tact with the titanium dioxide.

4. The method according to claim 3, wherein an amount
of the additional organic material is selected based
on an amount of the organic element contained in
the composite.

5. The method according to any one of claims 1-4,
wherein the composite is brought into contact with
the titanium dioxide while the composite and the ti-
tanium dioxide are fed into a screw feeder at the
most upstream point and transported downstream
together by rotating the screw.

6. The method according to claim 5, wherein an addi-
tional organic material is fed into the screw feeder
at a downstream region from the feeding point for
the composite and the titanium dioxide.

7. The method according to any one of claims 1-4,
wherein the composite is contacted with the titanium
dioxide by feeding the composite and the titanium
dioxide to a stirrer tank and stirring them.

8. The method according to any one of claims 1-7,
wherein the composite is put into a cage-like holding
vessel and brought into contact with the titanium di-
oxide catalyst.
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